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when, as is common in practice, whole black beef cattle (Aber-
deen-Angus or Galloway) are crossed with white Shorthorns.
Here black being dominant to red, the contrasting genes may
be denoted B and b respectively; any question of spotting is
again ignored. The pure blacks, free of the epistatic white,
can be denoted BBww, the whites are bbWW; the first genera-
tion hybrids (Fj) will be BbWw, the familiar " blue-greys ".
From the foregoing it will be seen that variations in character
expression can follow upon the different ways in which the
genes act and interact. In the first instance, the most striking
and essential characteristic of the gene is that it can duplicate
itself accurately and specifically, independent of the general
characteristics of the individual animal in which it resides;
it may, infrequently, mutate and give rise to another genetic
character. Yet the action of any gene is dependent upon the
action of other genes at other loci in the chromosomes; it is
thus related to the internal genetic environment, or gene
complex, of the individual animal. In considering the results
of gene action, the results of gene interaction cannot be ignored.
A gene can have multiple effects, sometimes depending on the
time at which it begins to operate during development; it
may have more or less gross discernible effects depending on
whether dominance in relation to its allelomorph (or series of
allelomorphs) is complete or incomplete, or upon its inter-
actions with other series of genes which may be complementary,
modifying, or involve epistasis. This concept is fundamental
to an appreciation of how inheritance works but, while it
provides a basis for explaining some of the variation in charac-
ters with which the stockbreeder is concerned, it does not
explain all of it.